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The use of high frequency jet ventilator  
in a patient with tracheal papillomatosis

 A B S T R A C T  
Juvenile laryngeal papillomatosis is an acquired disease caused by human papil-
loma virus of early childhood with the clinic of respiratory distress. In the treat-
ment, mechanical procedures like CO2 laser, electrocautery, cryotherapy, cold 
knife excision and curettage can be used. The commonly used chemical meth-
ods are salicylic acid, lactic acid, bichloroacetic acid and trichloroacetic acid.

High frequency jet ventilator (HFJV), especially when used during laryngo-
tracheal surgery, enables sufficient ventilation, oxygenation and excellent sur-
gical vision. As the ventilation is provided over a possible stenosis, barotrauma 
risk is minimalised. In this case report, we present the management of a case of 
a 36 years old with tracheal papillomatosis which started in early childhood as 
laryngeal papillomatosis, by the use of a rigid bronchoscope and HFJV.
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INTRODUCTION

Juvenile laryngeal papillomatosis, which is an ac-
quired disease caused by human papilloma virus, 

can present with the clinic of respiratory distress 
early childhood. It is also called recurrent respira-
tory papillomatosis (RRP) due to the tendency to re-
currence after excision.

High frequency jet ventilation (HFJV) uses fresh 
gas jet pulsations, generally with 100-400 breaths/
min, via a small catheter placed into the airway di-
rectly or passing through an endotracheal tube [1]. 
HFJV enables adequate ventilation, oxygenation and 
an excellent surgical view.

In this case report, we present the management 
of a case of a 36 year-old with tracheal papillomato-
sis which started during early childhood as larynge-
al papillomatosis, by the use of rigid bronchoscope 
and HFJV.

Case Presentation
A 36 year old male patient, suffering from larynge-
al papillomatosis for approximately 35 years was ad-
mitted to the ear nose and throat (ENT) clinic with 
respiratory distress. Papillomatous lesions extend-
ing to the trachea were detected. The ENT special-
ist decided to examine and treat the papillomatous 

lesions at trachea and bronchi with a rigid bronchos-
copy under general anesthesia.

History of the patient revealed that he was ad-
mitted to the hospital with hoarseness for the first 
time at the age of 1 and he was diagnosed with ju-
venile papillomatosis after direct laryngoscopy 
which was verified by the pathological examina-
tion of the specimen. In the physical examination; 
lengthened inspirium time, dyspnea, suprasternal 
and subcostal retractions were detected at that vis-
it. After 2 months, tracheostomy was performed un-
der emergency conditions due to worsening dyspnea 
and the patient lived with a tracheostomy cannu-
la for 15 years. He underwent periodic operations 
under general anesthesia for the excision of papil-
lomatous lesions via the stoma since that time. At 
his last visit, interferon treatment was also given 
and his stoma was closed. Routine periodic controls 
were conducted.

In the operating room, following standard mon-
itoring with electrocardiogram, pulse oximetry 
and non invasive blood pressure, anesthesia induc-
tion was maintained with propofol and succinycho-
line. Jet ventilator catheter was inserted via the vo-
cal cords by using a laryngoscope. Bilateral thorax 
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movements were observed and the auscultation 
sounds were equal in both lungs. Papillomatous le-
sions, obstructing nearly the whole passage between 
the 4th cm of subglottic area and the carina were ob-
served during rigid bronchoscopy. The lesions were 
excised with electrocautery and the procedure was 
completed without any complications. There was no 
malign transformation according to the pathological 
examination. During the maintenance of anesthesia, 
airway pressures were 7-12 mmHg, peak pressures 
were 16-17 mmHg and oxygen saturation (SpO2) was 
stable throughout the procedure and no complica-
tions related to anesthesia occured. Postoperatively, 
he was admitted to the postanesthesia care unit for 
observation of the possible airway distress but no 
problem was encountered.

Discussion
Although the disease had been described as ‘warts in 
the larynx’ by Marcellus Donalus in the 17th centu-
ry, the term ‘papillomatosis’ was first used in 1871 by 
Sir Morell Mackenzie [2].

Juvenile laryngeal papillomatosis, is an acqui-
red disease caused by human papilloma virus and 
the first symptom is usually respiratory distress in 
the early childhood. It is usually seen as a multip-
le located, exophytic, vegetative, white-pink colo-
red, soft and fragile tumor on the laryngeal muco-
sa. The disease is a chronic viral infection of the 
airway mucosa and the incidence has been incre-
ased in recent years. It is mostly seen in the lary-
nx of children. The virus leads to a tissue respon-
se presented as exophytic warts that can be loca-
ted anywhere from the epiglottis till the subglottic 
area. Viral particles can be detected in both the di-
seased and the normal mucosal areas [3]. Rarely pa-
pillomas can be seen in the tracheabronchial tree 
as in our patient. The recurrent respiratory papillo-
matosis in small children is usually thought to have 
spreaded from the birth canal of the mother. This 
hypothesis is based on having genital HPV history 
in most of the mothers of these children and the si-
milar HPV types in both respiratory papillomatosis 
and anogenital warts [4].

The aim of the treatment is achieving a suffi-
cient airway rather than agressive eradication of 
the virus. Physical methods like carbondioxide laser, 

electrocautery, cryotherapy, excision with cold knife 
and curettage can be used for treatment. The com-
monly used agents for the chemical treatment are 
salicylic acid, lactic acid, bichloroacetic acid, tri-
chloroacetic acid, antimetabolites, antimitotics like 
podophyllin and retinoids [4].

The role of human papilloma virus in head and 
neck cancers was first suggested by the progressing 
of recurrent juvenile papillomatosis to invasive epi-
dermoid carcinoma. HPV is thought to have a major 
role in primary larynx carcinoma, especially in ver-
rucous carcinoma and at least a part of epidermo-
id carcinomas.

Jet ventilation was first used by Sanders in 1967, 
but Heijman was the first person who used high 
frequency jet ventilation in 1972 [5]. High frequen-
cy jet ventilation (HFJV) uses fresh gas jet pulsations, 
generally with 100-400 breaths/min, via a small cat-
heter placed into the airway directly or passing th-
rough the central airway passage [1]. HFJV enables 
giving gas volume compressed with high speed to 
the central airway passage. The major advantage is 
empoverment of elective gas transport without cau-
sing high airway pressures or depression of hemod-
ynamic functions [6].

Major limitations of HFJV usage are the descent 
in the airway pressures of trachea, bronchi and alve-
oli, the increasing end-expiratory and mean airway 
pressures, complex and bulky mechanical system, 
unwanted positive end expiratory pressure due to 
gas traps, problems with expiratory flow, not having 
a conventional ventilatory mode on HFJV device 
and non-standard ventilatory circuits [7].

HFJV provides sufficient ventilation, oxygen-
ation and an excellent surgical view especially 
during the laryngotracheal surgery. Barotrauma risk 
is minimised by ventilating the patient above a pos-
sible stenotic area [8,9].

Conclusion
Sufficient pulmonary gas exchange can be provided 
with HFJV by monitoring airway pressures. In addi-
tion, especially during laryngotracheal surgery, sur-
gical manipulations can be performed more easily 
with excellent anatomical view. HFJV is a safe, com-
fortable and easy ventilation technique allowing suf-
ficient pulmonary gas exchange and oxygenation.



Jet ventilator in papilloma exision

30  © 2015 Acta Medica. All rights reserved.

[1] Hilal Günal Sazak, Fatma Ulus, Mehtap Tunç, Eser 
Şavkılıoğlu. Anestezide Yüksek Frekanslı Ventilasyon. 
Solunum hastalıkları 2007; 18:134-40.

[2] Alper, Myers, Eibling. Kulak Burun Boğazda Semptomdan 
Tanıya Tanıdan Tedaviye Algoritmik Yaklaşım (Editör: Prof.
Dr. Can Özşahinoğlu). Nobel Matbaacılık; 2004.p. 248.

[3] Ballenger Otorinolarengoloji Baş ve Boyun Cerrahisi (Editör: 
Doç.Dr. Doğan Şenocak). Nobel Tıp Kitabevi; 2000.p.1206.

[4] Alfio Ferlito, Alessandra Rinaldo, Gino Marioni. Laryngeal 
malignant neoplasms in children and adolescents. Int J Pediatr 
Otorhinolaryngol 1999; 49: 1–14

[5] Kunter Balkanlı, Eyüp Uçan, Tamer Okay, Osman Dorkip, 
Murat Yaşaroğlu, Recep Aydilek ve ark. Yüksek frekanslı jet 
ventilasyonun bronkoskopide kullanımı. Endoskopi Dergisi 
1992; 1:40-4.

[6] Hautmann H, Gamarra F, Henke M, Diehm S, Huber 
RM. High frequency jet ventilation fiberoptic bronchoscopy. 
Anesth Analg 2000; 90:1436-40.

[7] Jones W. Control of breathing by artificial methods. In: Collins 
VJ, ed. Principles of anesthesiology. 3rd ed. Philadelphia: 
Lea&Febiger, 1993; 618-52.

[8] Rezaie-Majd A, Bigenzahn W, Denk DM, Burian M, 
Kornfehl J, Grasl MCh, Ihra G, et al. Superimposed high-fre-
quency jet ventilation (SHFJV) for endoscopic laryngotrache-
al surgery in more than 1500 patients. Br J Anaesth 2006; 96: 
650-59.

[9] Lanzenberger-Schragl E, Donner A, Grasl MC, Zimpfer 
M, Aloy A. Superimposed high-frequency jet ventilation for 
laryngeal and tracheal surgery. Arch Otolaryngol Head Neck 
Surg 2000; 126: 40-4.

 R E F E R E N C E S  


